Behavioral interventions have utilized a variety of strategies and components to reduce HIV risk. This article describes the partner intervention, a couple-based group HIV risk reduction intervention implemented in 6 urban community health clinics in Lusaka, Zambia, and examines the components of the intervention and their relationship with condom use. Couple members completed assessments on condom use, acceptability, willingness to use condoms, communication, intimate partner violence (IPV), self-efficacy, and HIV information at baseline and 6 months' follow-up. This study examined the relative impact of elements of the intervention as predictors of condom use. Changes in acceptability had the greatest overall influence on condom use, followed by social support, relationship consensus, and willingness to use condoms. Changes in self-efficacy, IPV, negotiation, and information had no influence. Results support the use of multidimensional approaches in behavioral interventions and highlight the importance of identifying critical elements of interventions to maximize risk reduction outcomes.
Introduction
The HIV epidemic has begun to decline, 1 which is likely due, in part, to the efficacy of programs developed and implemented globally to reduce sexual risk behavior. 2 These programs rely on a variety of methods and elements to influence behavior and reduce the risk of HIV transmission and/or infection. 2 Program interventions are tailored to the cultural context of the target population and focus on elements such as information about HIV and testing, transmission of the virus, and prevention strategies, such as condom use. 3, 4 Interventions may also target communication skills, 5 sexual negotiation, 6 intimate partner violence (IPV), 7 self-efficacy, 8 perceptions of sexual barrier use, 9 and skill training 10, 11 and adapt these techniques to the intended audience (eg, people living with HIV). 12, 13 However, the combination of diverse elements in behavioral interventions within specific settings makes identification of the critical intervention elements' underlying risk reduction challenging.
The partner intervention is a couple-based HIV risk reduction intervention that was culturally tailored to the local population in the capital province of Lusaka, Zambia, adapted for use in the community health clinic setting 14, 15 and implemented in 6 community health clinics. 16 Nationwide, Zambia has a generalized HIV epidemic, with over 1 million persons living with the virus and high rates of HIV in urban Lusaka (20.8%). 17 The elements of the partner intervention, that is, information, skill building, and cognitive behavioral (CB) strategies targeting self-efficacy, sexual communication, and sexual barrier acceptability, were hypothesized to enhance the uptake of sexual barrier products. The intervention format, gender concordant groups, has been found to be effective in reducing risk behavior 18, 19 and shown to enhance the uptake of sexual barrier products in this setting, 20 in comparison with traditional individual health education 21 and with the standard of care. 16 This article reviews the components of the Zambian intervention and examines the relative impact of intervention elements, that is, information, social support, self-efficacy, communication, IPV reduction, and sexual barrier product acceptability, on sexual barrier product use.
Methods
This study was conducted from March 2009 to March 2012; ethical review and approval were obtained prior to study onset from the University of Zambia Research Ethics Committee and the University of Miami Miller School of Medicine Institutional Review Board, in accordance with the provisions of the US Department of Health and Human Services and the Zambian government. Study sites (n ¼ 6 urban community health centers [CHCs]) enrolled their first cohort (a group of 8 couples) into the control condition and all subsequent cohorts into the intervention condition (a total of 5 cohorts were enrolled per site).
Recruitment and Enrollment
Recruitment of participants was conducted by community mobilizers at the 6 CHCs. Mobilizers referred potential participants to assessors at their local CHC for screening and enrollment. Participants were 18 years of age or older, sexually active within the past month, in a couple relationship for at least 6 months, and 1 or both members of the couple were seropositive. HIV serostatus was verified for the sero-positive status of one partner or both the partners; prior to enrollment, seronegative participants were referred for HIV testing with their partner. Approximately 30% of couples screened for enrollment were not eligible due to the lack of sexual activity in the previous month or failure to demonstrate couple status. All informed consent, assessment, and intervention materials were translated into the major Lusakan languages (Bemba and Nyanja) in accordance with a ''cultural brokerage'' process to ensure comprehension and validity of data. Cultural brokerage is a process of translation and back translation, followed by discussion of items of disagreement, to arrive at the most accurate and meaningful translation. Following the provision of informed consent, enrolled participants (n ¼ 240 couples) were invited to complete a baseline assessment. All study assessments were completed using an audio computerassisted self-interview system that collected information with minimal assistance from the assessors. The participants were left alone to listen, read, and respond to recorded questions presented on the computer screen and through head phones; the participants recorded their answers using a touch screen connected to the computer. All responses were stored by the computer, and the information was uploaded and transformed to SPSS. Participants were compensated (K50 000 Zambian Kwacha *US$10) for each assessment but were not compensated for intervention attendance. Participants enrolled in the intervention condition were provided with an appointment for the intervention; those in the control condition were in a delayed start condition and were offered the intervention after 12 months, following their final assessment. During the waiting period, only the control condition participants completed the assessments. This article focuses on the elements of the intervention, which influenced sexual barrier use; therefore, the 40 couples in the control condition were not included in the analytic data set (included n ¼ 200 couples).
Measures
Demographics. Participants' age, educational level, employment status, religion, marital status, number of children, and antiretroviral therapy status (if HIV positive) were assessed.
Sexual barrier use. Participants reported each incidence of sexual intercourse each day of the preceding week and whether or not a condom was used, in a diary format. A pictorial representation of condoms was provided to enhance comprehension. Condom use in the past week was calculated by dividing the total number of condoms used during the week by the total number of sex acts. Because not all participants had sex within the week before assessments, they also provided an assessment of their typical condom use (in general) using a 5-point Likert-type scale (5 ¼ every time; 4 ¼ almost every time; 3 ¼ sometimes; 2 ¼ almost never; and 1 ¼ never).
Willingness to use condoms and acceptability of condoms. This measure was adapted from the University of California at San Francisco Center for AIDS Prevention Studies Barrier Questionnaire, and the current and previous use of sexual barriers and willingness to use sexual barriers using Likert-type scales were measured. Acceptability, here defined as ''liking'' a product, was measured by asking each individual how much he or she liked using male condoms. Participants responded using the scale ''like very much ¼ 5; like somewhat ¼ 4; neutral ¼ 3; dislike somewhat ¼ 2; strongly dislike ¼ 1, and never used ¼ 0.'' Participants also reported their ''willingness to use'' male condoms. This item was rated as ''very willing to use ¼ 4; moderately willing ¼ 3; slightly willing ¼ 2; and not at all willing ¼ 1.''
Communication-relationship consensus. The relationship consensus subscale of the Dyadic Adjustment scales (DAS) 22 assessed achievement of consensus in couples' relationships. Higher scores on the DAS consensus subscale indicate higher consensus on difficult topics such as financial, religious, and sexual issues. The consensus subscale demonstrated high internal consistency in this sample (a ¼ .86).
Communication-negotiation and IPV. A modified version of the 17-item Conflict Tactics scale 23 was used to measure negotiation (eg, discussion and problem solving) and IPV (eg, pushing, hitting, and slapping). Participants indicated the number of times their partners had engaged in these behaviors during the preceding month. Responses were scored using a Likert-type scale of 0 (never) to 6 (more than 20 times).
Information. HIV knowledge was assessed using an adaptation of the AIDS-Related Knowledge Test. 24 This adaptation from the 10-item scale assesses HIV risk and prevention-related knowledge. Items reflect information about HIV transmission, condom use, and AIDS-related knowledge and are responded to as yes, no, or don't know. The AIDS-Related Knowledge Test was scored for the number of correct responses and has acceptable internal consistency (a ¼ .73).
Self-efficacy. Sexual self-efficacy was measured using the Sexual Self Efficacy Questionnaire. 25 This 7-item measure assesses the level of sexual self-efficacy by asking participants to rate their level of comfort with specific sexual risk reduction behaviors using a Likert-type scale, including purchasing and using male or female condoms, refusing unprotected sex, and negotiating condom use. The self-efficacy score has demonstrated acceptable internal consistence (a ¼ .77).
Social support. Social support was measured using the Brief COPE-Revised. 26 The 38-item revised version of the Brief COPE measures the extent to which an individual engages in various forms of coping strategies in response to life stressors; the instrumental and emotional support subscales of the Brief COPE-revised were combined into a 4-item social support measure. Items are rated from 0 (I haven't been doing this at all) to 3 (I've been doing this a lot). Higher scores are associated with greater use of the coping strategy. The 2 subscales used to create the social support measure were highly correlated (r ¼ .61, P < .001), and the social support measure demonstrated acceptable internal consistency in this sample (a ¼ .76).
Intervention Topics
The partner intervention began as a cross-cultural adaptation of an evidence-based HIV prevention intervention, the New Opportunities for Women Project. 27 Key elements of the intervention were identified by focus group and pilot research conducted from 1999 to 2003. 20, 28 From 2003 to 2008, the partner project was translated, tested, and implemented into the CHC setting. 15 The theory-based intervention 14 consisted of 4 sessions presented in same-gender groups of 8 participants delivered over 4 weeks; sessions were led by trained facilitators certified in HIV counseling and/or nursing. Sessions began by providing participants with an assurance that confidentiality is a cardinal factor during the groups to alleviate fears and enhance trust within the groups and toward the facilitators leading the intervention. Participants were informed that the sessions would take place at an appointed time for roughly 2 to 2.5 hours. Audio taping was used to record comments participants shared among each other, to review what was discussed, and to provide information for quality control by the investigators. Participants were also informed that the tapes used are kept under lock and key.
Cognitive behavioral strategies: acceptability and willingness to use sexual barriers. This component was included in all of the sessions and often elicited excitement and laughter from participants. Discussion of the techniques stimulated extensive conversation, and, if not mindful of the time, facilitators could find themselves exceeding the amount of time planned. Cognitive behavioral strategies address how a person reacts to a particular situation before any behavior occurs, describing the process of reacting first with the mind, the emotions, and later with behavior. This topic was both difficult and interesting for participants as it made them aware of the source from which their actions arose. In presenting CB, it was important to provide a number of examples, such as first impressions of a female condom might elicit thoughts such as ''it is big, it is ugly'' or ''I am scared to use it'' or ''I am excited about this,'' leading to positive or negative behavioral outcomes. This section also addressed coping, developing problem-solving skills, and applying stress reduction strategies, using CB strategies such as linking thoughts to emotions, breaking down the process of reacting with thoughts and feelings, identifying automatic thoughts, rational thought replacement, and cognitive restructuring, and changing how we think. Participants were shown that changing how they think can lead to changing their behavior, which may result in a more positive perception of condom use, and thus increase the likelihood of practicing safer sex.
Communication. Communication about sex between men and women is an essential component of HIV prevention, and the topic was incorporated into most sections of the intervention. Sexual negotiation was conceptualized as having the goal of reaching an agreement on sexual topics such as the use of condoms. However, communication training did not only address sex but also included strategies that can render all types of communication between partners more positive and effective. This study encouraged participants to talk about things that are not normally discussed by couples in Zambia, such as HIV reinfection, sexually transmitted infections (STIs), unwanted pregnancy, and many other sensitive issues. In order to illustrate effective communication, role-plays were performed within the groups, in which one participant acted as a man and another as a woman. During the role-play, the ''couple'' focused on the importance of achieving a level of understanding with their partner while ensuring no conflict would ensue between the two people. Both men and women presented their partners using their typical manner of speech, as in the tone of voice and the way they might ''handle'' their partner, explaining the use of sexual barriers and why. As most participants were shy in the beginning, facilitators illustrated role-playing before asking participants to perform for the group; most appeared to enjoy role-playing during the sessions.
Intimate partner violence. It was recognized that some couples do not continuously have a rosy relationship but may also have some degree of violence in their relationships. The IPV was integrated into communication topics, and some participants shared psychological abuse, as in not communicating with the partner or screaming and shouting at their partners. Some also shared experiences of being beaten with objects and described having resorted to running away from home, reporting their situation to close relatives or friends, and also turning to IPV Victim Support Units. Participants were encouraged to share concerns about the potential for IPV and to establish safety plans in the event that IPV became an issue. Those women who became estranged from their partners were provided with counseling support and scheduled for sessions that did not coincide with their partner's sessions.
Information: STDs and HIV. As there are many forms of STIs, including HIV, this topic utilized a poster showing different types of STIs, including chlamydia, syphilis, human papilloma virus, genital herpes, hepatitis B, and HIV. Participants were encouraged to develop a clear picture of what infectious diseases are and look like, enabling them to understand the ways these infections could be avoided or the transmissions could be prevented. Through discussion, participants were queried on their level of understanding about STIs and HIV.
Information: safer sex and reproductive issues. This discussion of relative safety of different types of sexual behavior was an adapted hierarchy of safer sex; facilitators began by splitting the term ''safer sex,'' safer and sex, to facilitate understanding. Group members generally understood it to mean the prevention of the transmission of HIV to partners, and most were aware that condoms are the best safer sex method. Abstinence was controversial as most were married or cohabiting couples, but the majority had experienced abstinence as a period during which the other partner was away, sick, or sexually fasting, related to prayer. The discussion included nonpenetrative safer sex, such as sexual friction between the thighs or breasts of a woman, and sexual practices such as the use of vaseline or lubricants in the vagina or coitus interruptus. The discussion provided the opportunity to correct misunderstandings among the participants regarding safer sex. Very few participants knew that medical male circumcision also makes sex safer, and very few mentioned masturbation as safer sex, perhaps due to shyness to discuss this practice in public. However, participants, especially women, opened up to discuss masturbation when the facilitator initiated the discussion topic.
Discussion of reproductive issues began by exploring desires to have children, addressing participants' awareness of issues surrounding safer conception, and focusing on times during the menstrual cycle when a woman is most likely to conceive. Participants who wished to conceive were guided on how to chart their cycles to enable them to restrict unprotected sex to fertile periods, thereby reducing the potential for transmission to partners. The female reproductive cycle was explained in detail with a poster diagram and a female anatomic model, to provide participants with a full understanding of the process of conception, from sexual intercourse to delivery. Knowing the days when the woman is fertile was used to help participants know when the woman cannot become pregnant, enabling her to use dual methods for protection against HIV during at least two-thirds of her cycle (eg, condoms plus contraceptives, diaphragms, or caps). Very few participants considered the increased potential for transmission during conception and were unaware of strategies to plan safer conception. In fact, most women did not engage in any communication with their spouses concerning getting pregnant. Discussion also addressed protecting mother, father, and baby from STIs and HIV during pregnancy using safer sex practices. Participants were reminded of the benefits of creating and maintaining a good relationship with their doctors preconception, during pregnancy, and postpartum and of the need to discuss having a baby with their doctor as the first step in planning conception. Women discussed the tests typically performed preconception, that is, pap smear, HIV, and CD4 count to determine the level of immunity in the body. 
Statistical Analyses
In order to examine the relationship between changes in elements targeted by the intervention and changes in condom use, change scores between baseline and follow-up were computed. Follow-up was 6 months postbaseline, which was approximately 4 to 5 months after participants completed the intervention. Then, changes in condom use were regressed on changes in each element of the intervention separately. Differences between genders were tested by testing interactions with gender, and gender effects were dropped if nonsignificant. Subsequently, a full-factorial combination of elements that were found to be significant was simultaneously entered into a multivariable model. Nonsignificant interactions and main effects were removed, beginning with the least significant, until a final model was determined. Changes in condom use in the week preceding assessment was the primary outcome; however, due to the small sample of participants reporting sex at both time points, a measure of condom use ''in general'' was also analyzed. Because this study assessed couples, models were estimated using generalized estimating equations including a residual correlation for person within couple. All analyses were conducted using SAS PROC GENMOD (SAS 9.3; SAS Corporation, Cary, North Carolina) at a 2-tailed level of significance of P ¼ .05.
Results

Demographics
Participants (N ¼ 400; 200 couples) averaged 38 years old with 8 years of education and most were unemployed (n ¼ 247, 62%). The majority of participants identified as Protestant (n ¼ 207, 52%) or Catholic (n ¼ 138, 35%). Nearly all were married (n ¼ 388, 97%) and had children (n ¼ 356, 89%); the mean number of children was 3. In all, 371 (93%) participants were HIV sero-positive and 29 (7%) were sero-negative, resulting in 171 seroconcordant and 29 serodiscordant couples. Of the 371 HIV-positive participants, 236 (64%) were taking antiretroviral medications. Table 1 presents further descriptions of participant demographics.
Of the 400 participants, 138 reported having sex at least once during both the week before the baseline assessment and the week before the follow-up assessment. The proportion of condom-protected sexual acts in the past week at baseline was 69.0% (standard deviation [SD] ¼ .41), increasing to 83.0% at follow-up (SD ¼ .31). The mean increase in weekly condom use was 14.0% (95% confidence interval [CI] ¼ 0.07-0.21), which did not differ between HIV-negative and -positive participants (t ¼ .73, P ¼ .467) or between men and women (t ¼ .11, P ¼ .910). Similarly, 318 participants contributed both baseline and follow-up general condom use scores. General condom use, which ranged from 1 ¼ never used condoms to 5 ¼ always used condoms, was 4.19 (SD ¼ 1.19) at baseline and increased to 4.44 at follow-up (SD ¼ 1.03). Mean change in general condom use was 0.24 (95% CI ¼ 0.10-0.39), which also did not differ by HIV serostatus (t ¼ .64, P ¼ .522) or gender (t ¼ .64, P ¼ .521). Changes in weekly and general condom use were correlated (r ¼ .46, P < .001).
Impact of Elements of the Intervention on Condom Use
In order to determine the elements of the intervention that were associated with changes in sexual barrier use, changes in condom use were regressed on changes in condom acceptability, communication, IPV, information, self-efficacy, and social support. The first series of analyses considered each element separately and were conducted for both condom use in the past week and condom use in general. Results of these analyses, including b coefficients, standard errors, and 95% CIs, are presented in Table 2 . In summary, changes in sexual barrier acceptability and willingness to use sexual barriers as well as relationship consensus, self-efficacy, and social support impacted sexual barrier use. Changes in information, IPV, and negotiation had no impact.
Significant predictors and interactions were entered into multivariable models predicting weekly condom use and condom use in general. The results of these analyses are presented in Table 3 , including both unstandardized and standardized b coefficients along with standard errors and 95% CIs. As each predictive variable was measured using a different scale, the percentages presented are not directly comparable. The standardized b coefficients are more comparable as they represent the effect of 1 SD change in the predictor on 1 SD of the outcome.
In summary, a significant positive relationship between changes in sexual barrier acceptability and weekly condom use was found. A 1-point increase in the acceptability of male condoms was associated with a 5% increase in condom use (standardized b ¼ .228). Social support positively impacted weekly condom use, such that a 1-unit increase in social support was associated with a 2% increase in condom use (b ¼ .211). Finally, willingness to use male condoms also impacted condom use, such that a 1 point increase in willingness was associated with an 7% increase in use (b ¼ .146). No interactions were significant, and self-efficacy did not impact condom use in multivariable analysis.
Sexual barrier acceptability also impacted condom use in general; increases in the acceptability of male condoms were associated with significant increases in general condom use (b ¼ .10; standardized b ¼ .159). Additionally, relationship consensus positively impacted general condom use (b ¼ .02; b ¼ .182). No interaction between acceptability and relationship consensus was found.
Discussion
This study examined the relative impact of elements of a couple-based group sexual risk reduction intervention on sexual barrier use. Changes in acceptability had the greatest overall influence on sexual barrier use, followed by social support, relationship consensus, and willingness to use sexual barriers. Self-efficacy was associated with the use of sexual barriers, but increased self-efficacy did not contribute to increased barrier use in multivariable analysis. Finally, negotiation, IPV, and information had no apparent influence on sexual barrier use.
Study results provide further support for the predictive relationship between acceptability and self-reported willingness to use barriers and sexual barrier use, in line with earlier findings by this team using individual rather than dyadic analyses. 28 One of the key elements of CB therapy is the premise that attitudes influence behavior, for example, acceptability of condoms will predict their use. In this study, acceptability may have been increased by CB strategies designed to promote positive attitudes and reduce negative opinions regarding condom use. Condoms are highly effective in the prevention of HIV transmission, but their impact as a prevention strategy has been limited by low acceptability and inconsistent use. Metaanalyses of positive prevention studies in developing countries have reported that interventions targeting HIV sero-positive individuals are successful in increasing condom use, in both seroconcordant and discordant relationships. 29 Recent studies, for example, microbicides and preexposure prophylaxis (PreP), have highlighted the importance of assessing the acceptability of prevention strategies as a predictor of uptake. In fact, low product acceptability may be the Achilles' heel of HIV prevention. Enhancement of product acceptability is likely a critical intervention element and has important implications for the uptake of existing prevention strategies as well as new strategies such as PreP. Social support and relationship consensus also played a key role in the uptake of sexual barrier products. In psychotherapy, the group format is often used to increase the overall impact of the intervention by providing a variety of viewpoints on interpersonal issues, but the group format may also increase the perception of the availability of supportive like-minded peers. In addition, the supportive nature of the group format may be more comfortable for members of collective communities and cultures, although results of previous research regarding the impact of the group format on condom use are mixed. 2 Although no interaction was discovered, future studies should continue to explore the association between social support and relationship consensus. Both the elements of social support and the focus on achieving consensus appear to be critical intervention elements.
Changes in information, IPV, self-efficacy, and negotiation within the relationship did not influence sexual barrier use. This may be due to a variety of factors. Widespread information on HIV is available in Zambia; most participants displayed high levels of knowledge about HIV, and there may have been a ceiling effect for the measure. Additionally, in Zambia, men are the primary sexual decision makers, 30 and negotiation within sexual relationships may be limited. However, it is clear that relationship dynamics influence HIV transmission risk, 2,31 but exactly how these dynamics contribute or can be influenced to enhance prevention is unclear. Future studies should continue this exploration. 
